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(54) GRINDING METHOD AND GRINDING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a grinding method and a grinding device which are capabl 
e of reducing the amount of consumption of a grinding pad, caused by dressing, while the 
grinding efficiency and the uniformity of grinding are maintained, and of flattening the 
surface of a workpiece such as a wafer-substrate with the accuracy of 0.3 /Em or less, wi 
thout reducing the apparent rigidity of the grinding pad. 

SOLUTION: A grinding pad 6 in which the density of grooves in the area 2 on its surface, 
at which the neighborhood of the center part of a workpiece is to be ground, is formed to 

be more dense than the density of grooves in the areas 1 , 3 at which the area adjacent t 
o the peripheral part of the workpiece is to be ground, is moved, while the workpiece 5 i 
s rotated while it is pressed against the surface of the grinding pad by a desired grindi 
ng pressure, and is vibrated in the direction crossing the direction in which the grindin 
g pad is moved. Thus, the surface of the workpiece is ground by a chemical and mechanical 

action of slurry supplied between the surfaces of the grinding pad 6a and the workpiece 
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( 3 ) SfJgJE : 3 0 0—4 0 0 g/c m'gg 
(4 ) BfSS&Oim&fft : 4 0 0-9 0 0 mm/ sg 
J£ (@$K3fJ£££>4 7 lmm/sl:U%, S i »>x 

Jt*^l : l btch. ) 

( 5 ) S i ^JJsWR<ome.fmSL : 3 . 1 4 r a d/ 
sfeg (ffl&K: 2 0 0mm/sgjg) 
( 6 ) ffi£$|g| : 3 m i n 

ttz. mm^-y V 6 a<7)^m^cr,m (GASP) (iiHO.O 
8-0. 2 5mmgJt, &S0.3-1. 2mmgj£<7) 

1 0 0 nm/m i ngjgfc US. «pfc, VM/t? K 
6aO«iBfc»JSr4ai (DflflJ) O«*0. 08-0. 
2 5mmgjg<?)®ffl(;t7t<7){i, TROJSBfcOWttt 
/>f+*> KA-f h £fflUTMllIT§< & J: a Lfc 
9. ±RO«Ht:-o^TttaiO*«S' 1 0*/ 
c m£lT(c Lfc*^t:i3^TBfeiB<oa5aS:iSTt:*^ 

0.3^ mgj£OT WlftJ TTIfit-t S 

tzftX'hh. 

[0025] m5frt>tyt>fr%£ 5 ffiS'^y H 6 a 
®J£*<£>l>ii£ ( 9*/cmfDK : ) W±K&I> iffig 



<0^* { 9*/cmgjKJ3Lh(cti^:tTvKi:, fffg/N* 
•y H W» MBflUqSfH- 4 fcW&F jMW#ffi*«Sr*«4> ft 

2*/cmSKiTtt. ->xyNg«50*&$tf)gf£{i£ 
*15fciHvC» 1 9 0 nm/m i nfSJgfcLtft&.I 

*>*JS#6*/cmg* (BUI . 7mmlg) £&|> 
8 0 nm/m i r\t>m^tl. $<D®j£#7#/c 
mSJC(iam. 4mm*IJg) £&Si;#l 9 0nm/ 
m i n#f#£>*u »O^Jg#8-l 0#/c mgjg (|8| 
HI. 2 5-lmmgg) iZ%h tWck.X'$)&$)2 0 2 
nm/mi n#fcMi s H£if <0&j£A*ii*-f ^tCfiEo 
TM^U iScO®j£#l 2#/cm|U£ (fSHBO. 8m 
mfeg) itliftl 9 0 nm/mi nJ^LhUSI- i£ 1 

tfx-Zh. ^^^R5mmsmsm»i en. m 

«af«tf4*/cmSfl[(HH2. 5mm) t^&fc*«j 
1 9 0 nm/m i ni^it. 7 */c mg 

KdSfflSl. 4mmgjg) C^J:^208nm/mi 
n*<#^tl s »<0«ft3&«8-9*/cmS« (I8H1 . 
1-1. 2 5mmgjK) t^r|>ift^T'J)4^2 1 2n 
m/mi n*s»4,ii % Xtzma&&tfm*cttlz6L~>X 
m^L. m<T)®%.1fi \ 2*/cmgg (raPgO. 8mm 
eg) 4T{±»2 0 0 nm/mi n 1X1:11^4 CI 

[0026] iOj; 0 tC. ^x^\S«5c7)ftJ*g|5WSf^ 
ffi* 1 5 fc xvs«« 5 ?#Ma&?>ffi8f£$ 1 6 1 S- Jt 
KL-tli-^. »<7)®Jg*M*/c mgjK(C±JV>T(i^ 
eflg$<7)H* { 4 5 nm/m i nigj&fcofciCOtf, ?fc7) 
^jK* i 5*/cmgJg^St2 6nm/m i ni:^ 
0 . mCDmWtl */ c mgSt^S t 1 9 n m/m i 
n&Jgfc&t/ »0»l66 J 8*/cmg«K?r4i: 1 2 
nm/mi ngSfcJfcJfl/aKifcfcSr*. feLhWM 

«r*»4>, mco®%?)m±iz£m®mmv>m±ii. ^x 

Sa-7 K 6 acOgPfitCit^T go^L*^< 4 tTTffl 

*lt t» ^> r wmmmvi&T ix v k fc* , *> x as 

ft&»<otlf**it*:S-fr*ii:t:J:oTBo^j&«4t 

[0 0 27] fc^T. 05(Ct>V^T. 17T'^1-J:o 
(;Sfgfg$-^(7)^ ( flitf, 1 8 0 n m/m i ng 
JS, $1 9 0 nm/m i ngjg, *<J2 0 0 nm/mi 

n ) -en-eh. 15. 1 6 1 1 i9y&&n 

xmHtft x^««W5»k -7 x AS«C<7)^a5t:*3 
tg$5r^l 80 nm/mi nSKfcLfc*^. 1 61Z& 

^xm(7)m&tf3*/cmm. <isms3. 3m m g 
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(Hil. 6mmgjg) -.mmmmitol 9 0nm/m 
i nSgtL^-S-. 1 6(CfcUT{±»^g^*4*/ 
cmgj£(fgpg2. 5mmgg) . 1 5 fcfcwaiflltf) 
7*/c mgg ; 8fSfig$£|«72 0 0 n m/m i 
ngftCU:*^ 1 6£fc^TJi;S<7)$j£# 5 5. 5- 
6*/cmIg, 1 5{^^T(4»^g*<8~l 0* 
/cmM) £*l/C^l>. Lfcrt^T, Cl<7)ZO<7)<l 

L*»UW*<>. Z<7)£iKtmm 
«WfcUSH»/'C» H 6 a±<0«tt«« 1 . 3 

2fc^iafc«^isK(^i:*2-3g»ii 

$J££3-6*/cmgjg, (ttJnlftS^)* 
*a55:?gf@t«»a5fi). 2fc**L"C»tf)*S£6-l 0* 

•>xAi|ig (»62. 5mm)Kj!tU45-75mm 
*£J£ <04fc^JHME«<O¥*&* 1 1 Lfci:S<0jfflto 
Bi<0Jt*»^*/Lft*o-c<4. ) tlx. -)ia£S 
5<0»*«i?xA¥gfc*tLT 4 0-8 Ommgjgt 

[0028] fcLtSKBLfc J: 3 K, JE«S®tt$ 1 0 0 M 

(AISjWWO. 5-3mmf£j£) 6W»ffi(C»jftt4» 
(M) ?)»rffi»tt2r1I0.08-0. 2 5mmg« > 
0.3-1. 2mmgg(7)U^S (U^fc Lfctf) 

AM'*? H6^±fc4JBWSrrti(c#ftTSEl|-t**rtifc: 
*Jft*0.0 8-0. 2 5mmgfltf)«£:fr$-*il (Dfl 
«) 0®Jg£3#/cm-l 0*/cmg«^)KH*»4, 
3«S«jettUfftV\ »<0£fc£2~3gWfcoJt** 

2fciJ(tS8k9$g£, 6-1 0*/cml«OiSlC 

awe, ^x^Kso^fflssrwatiasia <««) 

1 s 3tj3»t6«<oafK3^6*/cmJ:0ii(W>ittf 

[00 29] ZOXotZ. Vx'^*<rmam5£ 

-ftmz&tfh 0.08-0. 25mmgJgcO*g^W-ri. 
$ (C3SP) <0«W2fcfett6?lfKSr6~l 0*/cmS 
*fcl/C* OKI. 3(Cfc{t§^mcWLTiSftSClfc 
lci-?T. t BfM<0%-tt £ *i8 Loo . H 

uisyyizx&mmrtv mmmsLzmnL. ifri>m 

IfllT* & "> x n£go$g £ 0 . 3 m OT^BKT 



7C*fctt2fcxicfiflLT#jacLfcl: 1X1. ffiftrcy 
H±O««2fc:*J»t*ai<0«** 1 0*/cmgg (0 

*3tJfcJ>"S*$rvvfc*>fc:, fffc LT 0. 0 8-0 . 2 5 

[ 0 0 3 0 3 2 fc. Sf®lg$fcS^S^fflra?:*Hutc: 
$J5gLTfc#. *RH03j|«)ffX. H$2<7)1§4, ->x 

^wfcwt&wjmz&Mikthztx'mmrt-y vsmflw- 
*ntc x o mitmmicryftmwiEti z t vx-t 

h. £tz. W&Wmi OOMpagKOj&i&IWV 
^>^±^i:-t^®A- y H (mZtfm. 5-3m 
mgg) 6C0*ffltC, iHO.0 8-0. 2 5mmgj£. 
$$0.3-1. 2mmgjg<7)U^S<Offlfffl^KSrW-f 

4 hzm^xmrnxt m*>. m^-y 

T :SM ^ y Y *U V 0 atf i i: fc J: o T P3«cr)?i 
^Mt 5 Z k « . 4 Jt . »J18fW^ 

> kav h s- x - YmmzftmzMi z t ^ j: ~>xm 

fcthZbifiX'th. 

1 0 0 3 1 ] Oh. *«*i8irn-fe^fc*}Jtft 3 Fffi'fk 
W®IS(C*C M PW«*a*»ffl1-« ^ «t 0 . W 

isy/tzx mm^v wmmmmz zttfx- 
ifrhmHMx-fo&vx^mmvmMzo. 3u 
maT<M8K*i&<L-thzbtfim&b%b. mz. m 
m>*>9 vcvmnaLZi&mxzzzttzx^x. mwiv 

nm%£m^zixx\,^tfflb^mfflmx'$ mst 

mzjzzzmatz &#>xm . sttiEMogi^^m 

[00323 

[^560ij] wt, muz^ifzmmjm^m^timmm 
x<r>mt&miz'o^x . imvwmuTnmmtimi 

xa n s*w^a^tt{ii6BBiojisfe<^©<oaaT'^ 

T(i, <S0. lmmgg. 0. 6mmggc7)U^SSr 
fflVVfc. SStf -S>»fS^i. 190nm/minl 
KkL. B5*fflV^2OiB«<0«O«K*7*/cin 
SS. l*Jj:U f 3O««<0}|<0«*i4*/cmS«i: 

*»L. «^)«** 1 2*/cmgiBJUitff*fe:«hS 



*zx\ *%w<?)£WMzn. ma^mmz^ 

^<0^mit lXm<7)®&Z 1 0*/cmHTO7* 
/cmtcL/c. EU*), 0. Immgjgc0i|i£1rf-S?8?> 

x^S«(7)^ffiS:0. 2;umirFO^JgT'¥iB-(tt&.r 

[00 33] *<7>JS3L 06 HHSfc 1 T'^-y-#ll< , «> x 
^a^cOttg^Tl^cO^xA^i^^t^ix/i. 06 
fcftIR 1 T^-ttiOfi, WgA'- y F^fflfcttlT 0 . 

1 mmm&CD^m~fm<?)®%$: 5#/c m (fg|Pg2 
mmig) T'-«tU^£^x>^g$^l;f£;fr|6]<7) 

*? x^^fi^t'$)^„ immmminjiizxtni. 

S i ^xyvoflMfcf^ 1 3% (#)5 1 5 nm± 6 7 
nmgg) <7){f^o^*%l:-?.cOtMLT. #|g]|fc0IJ?) 
ffiJgjDltciiiff. S i ^xy^ffifet^f^o^*^ 
±5% (|)580nm+29nmgg) WWJ£ft.i>.r 
tfimiZZtltl. 117 ti. itSfcWcfctt&h'b-v 

^14£J;|>Fi^yn&££. *Hafe#Jtf)Kl^y^ 
t&POiftl Ofgt3*>7tr«. 1 0 0 Onm/ra i ngjg£T 

5 Xtm^tLh Z t ZvktMTh h „ 0 7 IZim 2 X'tf 
t t«0(i. ffi^-y KcO^ffltC^tTO . 1 mmgJgcO 
i|g££-f&i«?)&J££5#/cm (iajg2mmgj£) T 
-«CU Hl/yy/I$J:1 000iim/miniI 

[0034] m±<7)®%frt>^ xmmmizxtuf. mm 

is>7iz± mm^y mttiz&mxz mm { m& 
ztix^&ztvmzztitz. 

[0035] 

[H2] 
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imm%] *%mz£tus^ it^mmmmxizto 

^WDl^^ffi £ 0 . 3 ju m&T^ftST'TOft-t £ 
[0ffl<9fSm»j1] 

[0i ] xmizmit-mwfflmtoxizmimm 
&*^Ltzwjmx'hh . 

[02 ] WJ^^-fb^MSf^Som l<7)HSfe^J 

(mite*:) w«tB&^^^-r^0t'j>i.„ 

[03 3 ^%mzmit^mwmmm.(om2<r>mm 

(wmx) commmittz^tmwmx'fch. 

[04 ] f@A'7 K¥S±<0&£#'7xy>iS&£}Ij§l 
£l£ogiMo^£^Uc0T'&S . 

[05 ] mmmtmm^ vtmmmmm. 

0T-&&,, 

[06 ] *muzi&z>mmtitmmi tomizmi 
[07 ] *%miz{&inmmtimM2 tomizmz, 

mm®. \*±.<m#<?>ffi.®. 4-m®2 

CO^ 5-^x^«« (Mitt) , .6, 6 a. 6 b- 
ilA'7K. 7-»N°-yF^3aO?8Sf. 8--/XAI 
tSSSj^Tfa, 9-Bf«AWK. 10 a, 10b-^S, 
1 13-a5U- 14-Fl^y 

•9-. 1 5-^x^S«4"Wcfc{t^»N' y H»ct)^ 
tffigfPPcOfflM. 1 6--/xAl^^J; 0 5mmc7) 

[03] 
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